Introduction
The conventional ion senwtlve sensors, such as glass membrane electrodes, coated unre electrodes, metal-metal oxide electrodes, etc , convert a non-electrical quantity mto an electrical quantity, which can then be measured wrth approplnate electronic clrcultry connected m senes Unpredictable devlatlons m transducer parameters cannot be controlled m such a measunng system Because the ISFET also has an electrical mput besides the ion-senatlve input, this results m unique apphcatlon posslbllltles, mth consequences for the development of adequate electromc clrcultry In order to obtzun an insight mto this matter, It 1s useful first to understand the electmcal behavlour of a MOSFET, from which the ISFET behavlow can be denved. Based on this theory some electromc design startmg points can be developed for an appropnate ISFET apphcatlon 
The questlon arlses whether these equations also hold for ISFETs or whether they must be modified For an ISFET, Vg 1s kept constant and Vt contams the variable input wgnal, while m the case of a MOSFET, Vt 1s assumed to be constant and V, 1s the variable Seen electronically, this difference m basis conception will gwe no comphcatlons, because the term V, -V, can be seen m both cases as the actual input variable Consldermg further the difference between a MOSFET and an ISFET, besides the change m input variable, the method of contactmg the actual source and dram 1s also necessarily quite different With a MOSFET the source and dram regions can, m prmclple, be completely evaporated with alummum, which makes a very low reslstlve contact after alloying By contrast, unth ISFETs this contact method 1s lmposslble because the gate has to be contacted by an electrolyte, which means that no metal contacts can exist m the vlcmlty of this area Dependmg on the necessary length of the msulatmg lacquers over the oxldlzed source and dram regions, the contact places are usually some mllhmeters away from the actual source-and dramto-gate interfaces The most common ISFET conflguratron 1s shown m In general, it can be stated that a compensation for temperature drift, which requires adJustment for each mdlvldual ISFET, 1s not convenient filth regard to the desired mterchangeablllty of the devices A necessary calibration for the Input vanable, e g , the pH, may already be less desirable, this cannot m any way be accepted with regard to an interference signal, as 1s the temperature m this case 25 A usual approach m electronics to compensate for temperature dnft m solid-state devices 1s to create a differential pair on one chrp from which one device 1s the active input device and the other 1s used for temperature compensatlon, assurmng that the temperature characterlstlcs of both devices are equal As can be seen from Both requirements can be met reasonably for a pan of MOSFETs unth today's MOSFET technology and the apphcatlon of electronic feedback (see Fig 8(a) ) It is, however, not reahstlc to use this approach for a pour consrstmg of an ISFET and a MOSFET on the same chip [9], due to the exphclt existence of differences m V,, resulting in a bias difference (see Fig. 8(b) ) This 1s the reason why this system needs adlustment for each mdlvldual probe, calibrated by means of a known temperature vmatron, as reported by McKinley [lo] A prmclpally better approach to solve the problem of automatic compensation for temperature interference is the construction of a differential ISFET par, one for the measurement of the pH and one unth a 
